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DETAILED ACTION 
Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 1-14 are rejected under 35 U.S.C. 101 because the claimed invention is directed 
to non-statutory subject matter. Claims 1 and 9 recite a method for facilitating diction of an 
object and determining a possible presence in an area of study of a ground-level object, 
respectively, however no tangible result is produced. Therefore, the claimed invention does not 
posses "real world" value. The tangible requirement does not necessarily mean that a claim must 
either be tied to a particular machine or apparatus or must operate to change articles or materials 
to a different state or thing. However, the tangible requirement does require that the claim must 
recite more than a § 101 judicial exception, in that the process claim must set forth a practical 
application of that § 101 judicial exception to produce a real-world result. Benson, 409 U.S. at 
71-72, 175 USPQ at 676-77 (invention ineligible because had "no substantial practical 
application."). 

Claims 15-28 are rejected under 35 W.S.C. 101 because the claims contain instructions 
stored on a computer-readable medium, which is non-statutory subject matter because these 
instructions must be a computerprogram, or computer code, encoded on a computer readable 
medium for causing a computer to execute" in order to be considered statutory subject matter. 
Similarly, computer programs claimed as computer listings per se, i.e., the descriptions or 
expressions of the programs, are not physical "things." They are neither computer components 
nor statutory processes, as they are not "acts" being performed. Such claimed computer 
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programs do not define any structural and functional interrelationships between the computer 
program and other claimed elements of a computer which permit the computer program's 
functionality to be realized. In contrast, a claimed computer-readable medium encoded with a 
computer program is a computer element which defines structural and functional 
interrelationships between the computer program and the rest of the computer which permit the 
computer program's functionality to be realized, and is thus statutory. See Lowry, 32 F.3d at 
1583-84, 32 USPQ2d at 1035. Accordingly, it is important to distinguish claims that define 
descriptive material per se from claims that define statutory inventions. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3, 6, 7-10, 13-17, 20-24, 27-31, 34-48 and 41 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Schilling et al.(herein "Shilling", "Multiple-return laser radar 
for three-dimensional imaging through obscurations") and Bala et al.(herein "Bala", US Patent 
5,522,019). 

Regarding claims 1, 15 and 29, Schilling illustrates facilitating detection of an object a in 
Figure 11. Schilling teaches collecting a point cloud of three dimensional imaging data 
representing an area of study where an object potentially is obscured by intervening obstacles on 
page 2791 column 2 lines 14-17 (". . . 3-D imaging in the presence of obscurations.. .") and page 
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2793 section 3 lines 9-1 1 ("The loser radar return signals are digitized and stored, resulting in a 
3-D array of data representing the entire volume of interest"). Schilling also teaches processing 
imaging data to identify elements in a point cloud, or three-dimensional set of points, having 
substantially common attributes signifying that the identified elements correspond to a feature in 
the area of study that is at least partially obscured by the intervening obstacle on page 2796 
section D lines 1-10 (".. .our whole-return detection scheme is an enhanced capability to 
accomplish 3-D imaging through partial obscurations. . ."), where it is described that points that 
lie within a common range that belong to the object is obtained as illustrated in Figure 11. 
Shilling teaches a reversed orientation visualization model from the imaging data fro a region of 
interest, thereby exposing the feature on page 2796 section D lines 1-10 (". ..our whole-return 
detection scheme is an enhanced capability to accomplish 3-D imaging through partial 
obscurations...") and on page 2797 left column lines 1-2 ("...we are able to detect 
approximately 32% of the target information through a double camouflage net"), where it is 
described that a reversed representation of the model that presents areas partially obscured 
through subtraction of other background objects or obstacles is generated, as shown in Figures 
1 1 and 12. Regarding the preamble of claim 15, Schilling teaches a computer that contains a 
computer-readable medium that has instructions for detecting an object hat is obscured by 
obstacles on page 2791 in the abstract lines 5-6 and on page 2798 section 8 second column lines 
10-14. Regarding the preamble of claim 29, Shilling teaches a system for facilitating detection 
of an object on page 2691 right column lines 12-15 ("We briefly describe the basic principle of 
operation and system architecture of the laser radar system. Field trial results demonstrate the 
system capabilities. . ."). However, Schilling fails to teach generating at least one isosurface 
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associating elements having substantially common attributes. Bala teaches generating an 
isosurface associating elements that have common attributes in column 1 lines 13-23 and 41-43 
where it is described that a set of points that have constant scalar field values are used to generate 
an isosurface and contain connectivity information signifying that they correspond to the 
generated surface as described in column 6 lines 64-66. It would have been obvious to one of 
ordinary skill in the art to combine the teachings of Schilling et al. with Bala et al. because this 
combination would provide fast and efficient detection of an object through obscurities by 
gathering three-dimensional data in order to generate an isosurface of points with common 
attributes, thereby reducing the computation time that would be spent on generating an actual 
surface of the object. 

Regarding claims 2, 16, and 30, Schilling teaches gathering the point cloud of three 
dimensional imaging data of the area of study on page 2793 section 3 lines 9-1 1 ("The laser 
radar return signals are digitized and stored, resulting in a 3-D array of data representing the 
entire volume of interest"). Though Shilling does not explicitly teach gathering data from an 
aerial position it would have been obvious to one of ordinary skill in the art that detection of the 
object would be possible from an aerial position as well, due to laser detection performed 
through an atmosphere regardless of its elevation, as described on page 2791 section 2 lines 6-9 
(". . .laser radiation travels through the atmosphere, is scattered by whatever it hits, and a small 
portion of the laser radiation is reflected directly back to the transceiver"). Therefore it would 
be possible to acquire the data at varying elevations because the elevation does not affect the 
detection capabilities of the laser. 
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Regarding claims 3, 10, 17, 24, 31, and 38, Schilling teaches three-dimensional imaging 
data of the scene is gathered using ladar, or laser radar system, on page 2792 second column 
second paragraph lines 7-13. 

Regarding claims 6, 13, 20, 27, and 34, Schilling et al. teaches on page 2791 column 2 
lines 9-17 ("...the capability to digitize and store the entire return pulse for a software- 
selectable range gate of interest."), where a particular range within the 3D data is selectable, 
therefore a region of interest may be selected for generating the reversed orientation visualization 
model which provides the region without obscurities, as shown in Figure 1 1 . 

Regarding claims 7, 21, 28 and 35, Though Shilling does not explicitly teach a top-down 
view of the region of interest, it would have been obvious to one of ordinary skill in the art that 
detection of the object, such as the a nonreversed orientation which that includes points gathered 
without removing the obscurities as shown in Figure 14, it would be possible from an aerial top- 
down position because laser detection performed through an atmosphere regardless of its 
elevation, as described on page 2791 section 2 lines 6-9, and it would therefore be possible to 
acquire the data at varying elevations such as from a top-down position because the elevation 
does not affect the detection capabilities of the laser. Schilling teaches a reversed orientation 
visualization model on page 2796 section D lines 1-9 and is also illustrated in Figure 1 1 . 

Regarding claims 8, 14, 22, 36 and 41, Schilling et al. teaches on page 2796 section D 
lines 1-9 a reversed orientation visualization model that exposes areas of total occlusion by using 
a laser system that enables analysis of an area of interest from varying elevations and distances, 
as shown in Figures 1 1 and 12. 
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Regarding claims 9, 23 and 37, Schilling illustrates a method for detecting a possible 
presence in an area of study of a ground-level object in Figure 1 1. Schilling teaches gathering a 
point cloud of three dimensional imaging data representing the area of study on page 2793 
section 3 lines 9-1 1 ("The laser radar return signals are digitized and stored, resulting in a 3-D 
array of data representing the entire volume of interest."). Though Shilling does not explicitly 
teach gathering data from an aerial position it would have been obvious to one of ordinary skill 
in the art that detection of the object would be possible from an aerial position as well, due to 
laser detection performed through an atmosphere regardless of its elevation, as described on page 
2791 section 2 lines 6-9. Therefore it would be possible to acquire the data at varying elevations 
because the elevation does not affect the detection capabilities of the laser. Shilling also teaches 
an intervening obstacle that impedes a line of sight between the aerial position and a ground- 
level object on page 2796 section D lines 1-9. Therefore the detection of the object would be 
possible from an aerial position as well, because using laser detection through the atmosphere, as 
described on page 2791 section 2 lines 6-9, at varying elevation does not affect the detection 
capabilities of the laser. Schilling also teaches processing imaging data to identify elements in a 
point cloud, or three-dimensional set of points, having substantially common attributes 
signifying that the identified elements correspond to a feature in the area of study that is at least 
partially obscured by the intervening obstacle on page 2796 section D lines 1-10 ("...our whole- 
return detection scheme is an enhanced capability to accomplish 3-D imaging through partial 
obscurations.. .")> where it is described that points that lie within a common range that belong to 
the object is obtained as illustrated in Figure 11. Shilling teaches selecting a region of interest 
from the area of study on page 2793 section 3 lines 9-1 1 ("...a 3-D array of data representing 
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the entire volume of interest."), where it is described that a region of interest is generated, 
therefore the region was selected prior to the rendering. Though Shilling does not explicitly 
teach generating from an aerial position, it would have been obvious to one of ordinary skill in 
the art that detection of the object would be possible from an aerial position as well, because the 
elevation does not affect the detection capabilities of the laser detection performed through an 
atmosphere, as described on page 2791 section 2 lines 6-9. Therefore it would be possible to 
acquire the data at varying elevations. Shilling teaches an up from underground oriented 
visualization model, or reversed oriented model of the region of interest exposing the feature in 
the area of study that is at least partially obscured by the intervening obstacle in the line of sight 
between the aerial position and the ground-level object on page 2796 section D lines 1-10 
(". . .our whole-return detection scheme is an enhanced capability to accomplish 3-D imaging 
through partial obscurations...") and on page 2797 left column lines 1-2 ("...we are able to 
detect approximately 32% of the target information through a double camouflage net"), where it 
is described that a reversed representation of the model that presents areas partially obscured 
through subtraction of other background objects or obstacles is generated, as shown in Figures 
1 1 and 12. Regarding the preamble of claim 23, Schilling teaches a computer that contains a 
computer-readable medium that has instructions for detecting an object hat is obscured by 
obstacles on page 2791 in the abstract lines 5-6 and on page 2798 section 8 second column lines 
10-14. Regarding the preamble of claim 37, Shilling teaches a system for detecting a possible 
presence in an area of study of a ground-level object on page 2691 right column lines 12-17 
(" 'Field trial results demonstrate the system capabilities, with emphasis on 3-D imaging in the 
presence of obscurations such as foliage and camouflage netting."). However, Schilling fails to 
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teach generating at least one isosurface associating elements having substantial common 
attributes. Bala teaches generating an isosurface associating elements that have common 
attributes in column 1 lines 13-23 and 41-43 where it is described that a set of points that have 
constant scalar field values are used to generate an isosurface and contain connectivity 
information signifying that they correspond to the generated surface as described in column 6 
lines 64-66. It would have been obvious to one of ordinary skill in the art to combine the 
teachings of Schilling et al. with Bala et al. because this combination would provide fast and 
efficient detection of an object through obscurities by gathering three-dimensional data in order 
to generate an isosurface of points with common attributes, thereby reducing the computation 
time that would be spent on generating an actual surface of the object. 

Claims 4, 5, 1 1, 12, 18, 19, 25, 26, 32, 33, 39 and 40 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Schilling et al. in view of Bala et al., in further view of Foley et al. 
and in further view of Valle et al. 

Schilling et al. and Bala et al. teach what is disclosed in claims 4, 5, 1 1, 12, 18, 19, 25, 
26, 32, 33, 39 and 40 except the method of computing a mesh using a fast binning method and 
the computation of the isosurface of the object using a marching cubes method. Foley et al. 
teaches generating an isosurface using a marching cubes method on page 1048. The method of 
generating a mesh using a binning method is known in the art, and is described by Valle et al. on 
page 1 in lines 1-2 of the synopsis section, and lines 1-5 of the description section. It would have 
been obvious to one of ordinary skill in the art to combine the teachings of Schilling et al. and 
Bala et al. with the marching cube method of Foley et al. and the binning method of Valle et al. 
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because both methods improve the generation of the surfaces of the mesh data from an obtained 
group of data points through the generation of a smooth isosurface that presents a simplified 
representation of common points acquired from an are of interest. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Said Broome whose telephone number is (571)272-2931. The 
examiner can normally be reached on 8:30am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ulka Chauhan can be reached on (571)272-7782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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